Background
The latest Common Agricultural Policy (CAP) reform, the fifth since 1992, has become operational from January 2014. The future of European agriculture has been long debated; now we need to get definite answers (De Castro 2006; Garzon, 2006; De Castro et al., 2012) .
During CAP negotiations, the EU Parliament reiterated its role in the co-decision process, and asked the Council to be more flexible on still "open" issues. However, at the same time, national governments have opposed renegotiating the terms of the latest compromises. Many meetings took place in Brussels, late in 2013, focusing entirely on the ultimate definition of the new CAP.
Although the CAP has been approved, the debate is still going on about greening, which is unanimously believed to be one of the real novelties of this policy reform.
Greening has its origins in the European Commission communication of 18 November 2010, in which the need to strengthen the environmental effectiveness of the CAP was greatly emphasised. The European Union had already felt this need since the last programming: in this sense, European rural policy programs, within the context of the second pillar of the CAP, were established in each EU Member State in accordance with these specific outlines, for the funding period 2007 -2013 Karelakis et al., 2013) .
The greening component of direct payments aims at supporting environmental commitments throughout the EU, by means of introducing additional payments for public goods (e.g., subtraction of CO 2 , soil protection, water drainage and quality). These payments are mandatory for Member States (MS) and available to all farmers who voluntarily respect the required environmental commitments. The commitments are relatively easy to apply, as they consist in a kind of "reinforced" cross-compliance. In this perspective, greening arises as remuneration for the production of public goods, in line with the aim of the Europe 2020 Strategy. The debate on this issue, in particular on its implementation, is very intense (Cooper et al., 2009; Garrod, 2009; Hart and Baldock, 2011) . The present research estimates the possible effects of the greening instrument of the new CAP. In particular, it evaluates the impact of this measure in different Italian areas that are specialized in the durum wheat cultivation. More specifically, the following research questions are defined:
1. What are the greening influences on the durum wheat sector in Italy? 2. Can the same policy criteria achieve comparable outcomes in areas with a wide structural and climatic heterogeneity?
In this sense, the paper may be viewed as an interesting empirical exercise, and it also finds similarities with quantitative and qualitative studies implemented in various contexts (e.g., Heinrich, 2012; Westhoek et al., 2012; Brown and Jones, 2013; Chatellier and Guyomard 2013; Czekaj et al. 2013; Vanni and Cardillo 2013a; Cimino et al., 2014) .
The authors believe that the qualitative considerations expressed on the compromise reached by the EU Council of Agriculture can be summarised and evaluated only through quantitative application, providing a measure of the net effect that the measures will cause in very different productive and climatic contexts (Povellato, 2012) .
Being Italy one of the leading durum wheat producers in the EU, as well as a substantial user of raw durum wheat for transformation into products (semolina and, above all, pasta) which represent a major component of traditional Italian food exports, the assessment of the consequences for the durum wheat sector is of particular interest. EU interventions for durum wheat have always been associated with and strongly oriented towards "traditional" production areas. However, with the new reform, the direct support will completely change. Consequently, there is an urgent need to understand how firms working in these production systems can keep maintaining their activity and the present working levels.
Greening in the CAP context
The CAP 2014-2020 negotiation process has introduced several innovations, from the definition of the "active farmer" to the rules of the direct payments, both of which will highly affect the distribution of payments among farmers and regions in the next years. One crucial step in this sense was the agreement, taken in June 2013, between the Council, the European Parliament and the European Commission, which has completely rewritten the rules of the CAP (from a system of direct payments to market regulation in the single Common Market Organization -CMO, Rural Development, etc.).
The last months have been decisive for the CAP to be applied at national level: the main features of the new CAP are subsidiarity and flexibility, so that MS have large margins for corrective actions. Governments and Regions are committed to adopt many decisions, such as regionalisation, the choice of the homogeneous regions, the optional support and/ or the definition of the upper limits to payments (namely, for basic payments, redistributed payments for the first hectares, fewer favoured areas, young farmers, coupled payments, small farmers), the criteria for allocation of titles, the management of national reserves, the threshold for minimum payments etc.
In general, the implementation of the new CAP should follow these criteria: -increased equity (distribution of direct payments among MS, regions and farmers without "historical references");
-strengthening of farmers' position in the food chain; -greening: MS, regions and farmers will face the challenges of sustainability and climate change with simple measures of proven effectiveness. Between 2014 and 2020, more than 100 billion euro will be invested to help agriculture meeting the challenge of soil and water quality, biodiversity and climate change; -increased effectiveness and transparency: means for supporting research, innovation and knowledge will be doubled. The coordination with other European funds about the program of rural development will be improved. The four-axes approach will be replaced by a more flexible strategic approach at national and regional level. A simplified supporting scheme for small farmers will be available on the base of the choice of the MS. Moreover, most of the information on CAP aid, except for very few amounts, will be made public.
In the new CAP, the direct payments system will be more equitable, with convergence not only between MS but also within them. In addition, greening payments will be introduced to comply with certain sustainable agricultural practices. This means that a substantial proportion of the subsidies will be devoted to reward farmers for their provision of public goods respecting the environment.
All payments will depend on compliance with several environmental rules. Table 1 shows the list of all payments inside the CAP reform.
Each payment is subject to a set of rules:
a. Basic Payment Scheme (BPS): MS will devote 70 % of their direct payments national envelope to the new Basic Payment Scheme. b. Redistributive Payment: for the first hectares, whereby farmers can take up to 30 % of the national envelope and redistribute it to farmers on their first 30 hectares (or up to average farm size if over 30 ha). This will have a significant redistributive effect. A further possible option is to apply a maximum payment per hectare. c. Young Farmers: in order to encourage generational renewal, the Basic Payment awarded to new young farmers (aged under 40) should be topped up by an additional 25 % for the first five years of installation. This will be funded by up to 2 % of the national envelope and will be compulsory for all MS. This measure is intended in addition to other measures available for young farmers under Rural Development Programs. d. Small Farmers Scheme: a farmer claiming support may decide to participate in the Small Farmers Scheme and thereby receive an annual payment fixed by the MS between 500 € and 1,250 €, regardless of farm size. e. "Coupled" option: in order to address the potentially adverse effects of internal convergence for specific sectors in certain regions as well as to take account of existing conditions, MS will have the option of providing limited amounts of coupled payments (i.e., payments linked to specific products). f. Areas with Natural Constraints (ANCs) and Less Favoured Areas (LFAs): MS (or regions) may grant additional payments for areas with natural constraints (as defined under Rural Development rules) of up to 5 % of the national envelope. This is optional and does not affect the ANC/LFA options available under Rural Development. g. Greening: in addition to the Basic Payment Scheme, payments per hectare will be provided to farms as a reward for their commitment to agricultural practices, which are proved to be beneficial for the climate and the environment. MS will use the 30 % of their national envelope to finance these measures. This is compulsory, and failure to respect the specific requirements will result in penalties that are higher than the greening payments (125 % more). The three basic measures are: -maintaining permanent grassland; -crop diversification: when arable land exceeds 10 hectares, a minimum of 2 crops should be cultivated or, when it exceeds 30 hectares, the minimum is 3 crops (the main crop may cover at most 75 % of arable land, and the two main crops the 95 %); -maintaining an "ecological focus area" (EFA) of 5 % of the arable area, at least for farms covering more than 15 hectares (excluding permanent grassland). EFAs are to be understood as field margins, hedges, trees, fallow land, landscape features, biotopes, buffer strips, and afforested areas.
In order to avoid penalisations for those firms which already address environmental and sustainability issues, the reform considers a "greening equivalency", i.e. when environmentally beneficial practices are already being applied, they are used on behalf of the greening requirements (e.g., organic farms).
To summarize, it may be stated that, with the new CAP reform, policy-makers recognise the important role played by agriculture in a sustainable perspective, with a view to inclusive and intelligent growth.
Greening impact in Italy
The sector of durum wheat in Italy
In the latest revision of European agricultural policy, the management of arable lands has been a central point of discussion between MS and the Commission. Since the Mac Sharry's reform, the issue of commodity's production has been addressed with incisive interventions: first by ensuring the protection of the farmers through measures to support the production and protect the markets, then moving into the limitation of production through strong measures such as set-aside and decoupling.
This strategic line of CAP expenditure, justified by environmental and social goals, as well as the need for a regulation of the market, was launched in Agenda 2000 and applied with the Fischler's reform. With the introduction of the decoupled single payment system and the gradual disappearance of the CMOs, significant changes in the rules and in the distribution of direct payments has occurred, both between MS and sectors. The latest proposals keep recommending a less distort redistribution of payments between MS. Coherently with this context, the rules of greening should follow the same perspective. In this sense, greening interventions aim to develop standard rules that overlook the context of the single MS as a result of the negotiation process.
In this section, in order to assume the impact scenarios of the new CAP, and specifically, of the greening crop diversification rule compared to the durum wheat sector in Italy, a snapshot of the production of cereals in Italy is provided.
At the national level, the total wheat surface occupies 28 % of the entire arable land and 54 % of the areas for the cultivation of cereals. Durum wheat is the main cereal cultivated in Italy, which is a leading country in the world, with 1.4 million hectares and a production of about 4 million tonnes (Diskussionspapiere and Department für Agrarökonomie und Rurale 2010).
Thus, to identify the impact of the reform on the durum wheat sector id crucial in the Italian and Mediterranean context. A descriptive overview of the sector will be given through the analysis of national data divided by region (NUTS 1). First, we report the trends observed in the last four censuses relating to surface distribution (Table 2 ) and the number of firms (Table 3) .
We observe that, in recent years, the production in the North Italy has increased, both in terms of surfaces and companies. The central and southern areas of Italy are still the most suited for the durum wheat cultivation, concentrating 92 % of the cultivated areas -70 % in only 5 regions (NUTS 2 -Apulia, Sicily, Basilicata, Marche and Tuscany). Such heterogeneity also emerges when we analyse the distribution of production in different areas, with the central and southern areas reaching the 86 % of the total.
In the previous CAP reform this situation, typical for the durum wheat cultivation, has motivated the Italian decision of activating the "surface -aid" instrument (Art. 68 -Reg. 73/2009). Through this measure for durum wheat, in the central and southern regions, as well as in the islands, the nature of "specific" production has been recognized as able to preserve the quality of traditional products.
In Table 4 , the average yield per hectare and the area under durum wheat are shown (farm average); from these data we can observe that, while the utilized agricultural area (UAA) of durum wheat is fairly uniform nationwide, the yield reaches almost a double level in the north regions with respect to the south and the islands.
The differentiation of the durum wheat cultivation among Italian regions is also evident from the economic point of view. This is true both in terms of incidence on the production value (VP) and considering the gross margin level of the crop (Table 5 ).
In conclusion, it is likely that such territorial heterogeneity of the durum wheat sector could be the origin of profound differences in the impact of the new criteria for the distribution of the aid to the arable areas. The same happens with regards to the constraints of crop diversification provided as part of greening. To study this aspect into details, in the next section a more thorough analysis on a NUTS 3 regional scale is carried out. Characterization of the study areas
Moving from the framework sketched in the previous section, an empirical analysis has been carried out in order to compare and to discuss the impact of greening in different Italian regions. In particular, three case study areas, each one identified by two provinces with a strong specialization in wheat production, has been selected:
1. Bologna and Ferrara (BO-FE) in northern Italy; 2. Ancona and Macerata (AN-MC) in central Italy; 3. Foggia and Bari (FG-BB) in southern Italy.
In the first step of the study, some context indicators were collected to describe the sectorial characteristics of the three areas. The desk analysis, performed with data from the last ISTAT agricultural census, aims to describe the main structural traits of agriculture and to evaluate the presence of wheat crops in farms of different dimension.
The number of farms and the total UAA are significantly different among the case study areas (Table 6 ). Indeed, the FG-BA area shows a higher presence of small farms with an average dimension of 7.0 hectares, while the BO-FE area is characterized by a texture of medium size farms whose average dimension of 18.9 hectares is considerably higher than the typical Italian farm (7.9 hectares). The AN-MC are is in an intermediate position with an average UAA of 11.5 hectares per farm.
Looking at the presence of wheat cultivation in the three areas (Table 7) other differences arise. The main one concerns the variety of wheat cultivated: durum wheat is largely dominant both in AN-MC and FG-BA areas, while it assumes the same extent of common wheat in the BO-FE area. Another issue to be noticed is the level of crop specialization, which is significantly higher in FG-BA area (exceeding the 60 % of total arable land) and lower in BO-FE area, where the crop only covers one third of the total arable land. Therefore, despite the common specialization in wheat cultivation, the three selected areas show a different structural and productive characterization. This situation, as pointed out in the previous section, might have generated a differentiated impact of the first pillar policies and, in particular, of greening measures.
To verify this hypothesis a simulation of the greening impact in the three areas has been carried out following the methodological approach described in the next section.
Methods
The approach adopted to evaluate the impact of greening measures in the three areas specialized in wheat cultivation is structured in four steps.
Step 1. Identification of number of farms and agricultural land potentially interested by greening constraints (only with regard to crop diversification) in the three areas, according to the information provided by the sample of farms included in the Italian FADN (Farm Accountancy Data Network).
Step 2: Assessment of the representativeness of FADN sample with respect to the universe of farms surveyed by the Italian agricultural Census in the three study areas. Considering the general objective of the analysis and the sampling methodology of Italian FADN database, which ensures a statistical representativeness at regional level (Abitabile and Scardera 2008) , the correspondence between the sample and the universe is only evaluated in a qualitative way. So, if the relative presence and dimension of durum wheat cultivation in the farms sampled by FADN and in farm surveyed by Census is "sufficiently" similar, it can be acceptable to expand the results of step 1 to the whole areas through steps 3 and 4. Step 3: Generalization of the greening impact, as evaluated at FADN farms level, to the universe of farms in the three study areas;
Step 4: Comparison between gross margin of wheat cultivation and greening payment component in the three areas in order to estimate a rough economic impact of greening constraints both at the level of the farm and on the entire areas considered. The empirical application of this methodological process is presented in the next section. It should be emphasized that the main objective of the analysis is to underline the different type and level of greening impact in the three areas and to discuss the likely implications in a policy-effectiveness perspective. Differently from other studies carried out on the same topic -see, for example, Rete Rurale Nazionale (2012) and Vanni et al. (2013b) , both related to Italian context and based on FADN data -the present analysis does not aim to assess the impact of greening on farmers revenues, rather it attempts to evaluate the extent to which the impact of greening might be different even in areas with the same productive specialization.
For this reason, as pointed out in step 1, only the greening crop diversification has been taken into account; this justifies the failure to explicitly consider the EFA obligations. On the other hand, it should be considered that this aspect of the greening does not appear to have a relevant effect in the Italian agricultural context (Frascarelli, 2014) .
Results and Discussion
The first step of the analysis consists in the identification of FADN sample farms that will be potentially included in the greening measures constraints defined for the crop diversification objective.
As outlined in the first part of the paper, this greening measure disregards farms whose arable land is lower than 10 hectares. Conversely, a farmer must cultivate at least 2 crops when his arable land exceeds 10 hectares and at least 3 crops when his arable land exceeds 30 hectares. The main crop may cover at most 75 % of arable land, and the two main crops at most 95 % of the arable area. So, in the three study areas, all the FADN sample farms with wheat cultivation have been analysed to check if they comply with the crop diversification conditions posed by greening. Table 8 shows the results of this analysis with respect to the number of farms and the extension of arable land which don't match the requirements of greening.
It is important to notice that the impact is very different between the southern area of FG-BA and the areas located in northern (BO-FE) and central (AN-MC) Italy. In fact, in FG-BA area half of the farms with wheat cultivation and about 60 % of their arable land do not comply with the crops diversification constraint; differently, in the other two areas the level of impact of the greening measure, both for farms and arable land, is about 10 %.
This result, that seems to point out a largely spatial heterogeneity in the impact of greening, needs however to be confirmed by expanding the sample to the entire set of farms of the area.
To fit this purpose, the second step of the analysis has been carried out by comparing some significant data between the FADN sample and the Census data in the three study areas (Table 9) , with the aim to evaluate the extent to which the evidences found for FADN farms can be transposed to the whole areas considered.
As it can be observed, the level of agreement between FADN and Census data, with regard to the analysed data, is generally satisfying. In some cases, the number of FADN farms with wheat cultivation is overestimated with respect to the Census, while the percentage of arable land, with both durum and common wheat, is quite similar between the two data sources in all the three areas. It should be noted that no statistical tests have been applied to verify the effective representativeness of the FADN sample; nevertheless, considering the general objective of the study, this qualitative comparison can be considered sufficient.
Moving from this consideration, it is possible to generalize the results obtained from FADN database to the farms universe with a reasonable level of accuracy. This process, identified by step 3 in the methodology description, consists in applying to the Census data the figures related to the number of farms and the arable land which don't match the greening conditions calculated in Table 8 . This output of this calculation is shown in Table 10 .
The existence of a large heterogeneity in the impact of greening across Italian areas with a similar productive specialization is evident. While in BO-FE and AN-MC areas relatively few farmers are concerned by crop diversification measures, in FG-BA the whole wheat sector, and hence the local agricultural production, is dramatically influenced by the introduction of greening.
Nevertheless, the objective of greening, and crop diversification in particular, is to move from monoculture towards more ecological crops rotation practices.
In this perspective, it is economically relevant to look at the farmers' choice between committing themselves to the greening crop diversification requirements and giving up part of the direct support to their income. According to an evaluation of the European Commission (based on the original proposal), the greening impact on European farms income is relatively low, 43 euro per hectare on the average (European Commission 2011a, b). Nevertheless, this amount can widely vary depending on local features, crops profitability and structural characteristics of farms (Cardillo et al., 2012) .
A broad analysis of this issue may be faced by comparing the amount of the greening share of the payment with the crop gross margin. The general idea is that the higher the gross margin with respect to greening payment, the higher the advantage for farmers in maintaining the monoculture practice.
To evaluate this aspect, the average gross margin of wheat cultivation in the three study areas has been calculated using the FADN database. In Table 11 this gross margin (together with the average yield) is placed side by side with an estimation of the amount of greening payment (Rete Rurale Nazionale 2012); at the moment, indeed, the final value of this payment has still not been established.
By looking at the results, it appears quite evident that greening deeply impacts on the southern area of FG-BA, while it seems to have a very marginal effect on the other two areas. Indeed, the few farmers of BO-FE and AN-MC areas, dealing with crop diversification constraints, may either adapt the crop pattern of their farms to the requirements of greening, or maintaining the current pattern without losing a significant amount of their margin. The situation for FG-BA area farmers is very different. They are squeezed between technical problems related to crop pattern adjustments and the possible loss of the greening component of payment, which represents more than one third of the gross margin of wheat cultivation. If we consider the greening impact in a territorial perspective, the difference among the three areas appears even more evident. Under the hypothesis that no changes to the crop patterns are performed by the farmers, and using the results obtained in Table 5 , it is possible to estimate the public support loss due to the introduction of the greening measure (Table 12) .
Although this is a rough estimate, based on restrictive hypotheses, there is no doubt that greening has a strongly differentiated impact both at the farm and at the territorial level, at least for the Italian wheat production. The question arising, discussed in the conclusions of this paper, is then if greening, in its current version, is a fair measure and if there is a way to preserve, and even to increase, its environmental objective by preventing further worsening of the agriculture condition in marginal areas.
Conclusion
For a long time, policy makers asked how the direct payments, and their related mechanisms, were to change in order to find a fair methodology for the aid distribution to farmers (Swinnen, 2009) . Several estimates of the national ceiling to the Italian farmers have established a fairly clear picture regarding to potential problems, particularly related to the cultivation of durum wheat.
According to a study commissioned by the Italian Minister of Agriculture to the National Rural Network in 2012, the incidence of direct aid on the operative margins of specialized cereal farms in the production of durum wheat varies greatly. Despite a quite common cultivation technique and a stable prices regime for durum wheat, on closer analysis, even within more suitable regions for the cultivation of durum wheat, interesting differences in production, performance and profitability are noticed.
In this perspective, it is necessary to analyse how the new guidelines at the base of the direct payments are able to affect the future perspectives of the durum wheat sector in Italy, given the high diversification of the cultivation areas around Italy. The present contribution examined the role that public compensations play for the spread of green-oriented practices, showing very interesting results. In particular, we can remark that the common rules, in this case defined by greening, have very different impacts also in situation that, at the theoretical level, may look similar.
Thus, in order to avoid an excessive diversification in the impacts of the greening interventions, it would be useful to find specific solutions to rebalance the effects on the durum wheat sector in the various Italian territorial contexts, as allowed by the present regulatory framework. For the management of these new constraints, in such a wide and regionalized sector, it might also be recommended to provide local-specific RDP measures (Dwyer, 2013) .
To smooth out the differences between the territories and make more effective the policy of "environmental -agricultural" introduced by the greening, the rural development measures should not be built only in the logic of voluntary instruments "substitute" to greening commitments, rather they should foster the acceptance of innovations in the cereal sector, as requested by the European regulatory framework. In this perspective, besides measures to support training in the management of diversified cropping systems , the second pillar of the CAP might help, especially in the areas of southern Italy, covering the transaction costs, including those resulting from structural adjustment, and the increased risk associated with the change in the types of product and their ability to penetrate local markets.
Waiting to know the implementing regulations proposed at national level in relation to the regional distribution of Direct Payments, the present work has underlined how a common European perspective must necessarily correspond to diversified paths not only between MS but also within the same national borders.
In particular, for productions with strong Mediterranean features, such as durum wheat, it is crucial to check in advance the potential gradient of activation of the rules, that are mostly discussed and agreed in a very different context of discussion, that of northern European areas.
